
Patented Dec. 15, 1942 2,305,260 

UNITED STATES PATENT OFFICE 
2,305,260 

wATER-soLUBLE HE EROCYCLC. TEEA 
PEUTIC COMPOUNDS 

Jonas Kamlet, Brooklyn, N.Y., assignor to Merck 
& Co., Inc., Rahway, N. J., a corporation of 
New Jersey 
No Drawing. Application December 29, 1939, 

Serial No. 311,521 

4 Claims. A. 

The present invention relates to the prepara 
tion of Water-soluble derivatives, and therapeutic 
agents containing such derivatives, of 2 
Sulfanillylamidopyridine suitable for oral and par 
enteral administrations to humans and animals 
in the treatment of pneumococci pneumonias 
and of diseases due to staphylococci, hemolytic 
streptococci, Friedlander's bacilli, meningococci, 
gOnOCOcci, and other infections due to pathogenic 
micro-organisms. O 

I find that by reacting 2-sulfanillylamido 
pyridine with sodium formaldehyde-bisulfite in 
equinolecular proportions and in a suitable me 
dium, a new compound is obtained, 2-(p-(N- 
Sodium methylene-sulfonate) aminobenzenesul- 5 
phonamido)-pyridine:s 

O-C-r 20 
This compound may be prepared by the reaction 
of 2-sulfanillylamidopyridine and sodium formal 
dehyde-bisulfite (or formaldehyde and sodium 
bisulfite) in an aqueous medium at advanced 
temperatures. It may also be obtained either 
by converting 2-sulfanillylamidiopyridine to its 
Soluble sodium salt and reflexing a solution of 
the latter with sodium formaldehyde-bisulfite, 
or by reacting equimolecular proportions of 2- 3a) 
Sulfanillylamidopyridine, sodium sulfite and 
formaldehyde, for the production of 2 (p-(N- 
Sodium methylene-sulfonate) aminobenzenesul 
phon- (N-Sodium) amino)-pyridine, which is 
then reacted with one mole equivalent of dilute 35 
mineral or organic acid to yield the monosodium 
Salt. 
. The medium for this reaction is not neces 
sarily limited to aqueous solutions. It may be 
effected in a medium consisting of one or more 4() 
members of a group comprising the well-known. 
hydroxyalkyl solvents, i. e., the aliphatic al 
cohols, the aliphatic glycols and glycerin, as well 
as acqueous solutions of these solvents. Thus, 
equimolecular proportions of 2-sulfanillylamido- 4., 
pyridine and sodium formaldehyde-bisulfite (or 
formaldehyde and sodium bisulfite) in 50 per 
cent aqueous ethanol are refluxed on the boiling 
water-bath for two hours. The solvent is then 
evaporated off until a small volume of solution 30 
remains. This residue is now added in the cold 
to 50 volumes of acetone, and the copious, pre 
cipitated, white compound is filtered off. The 2 
(p-(N-Sodium methylene-sulfonate) aminoben 
ZeneSulphonanido)-pyridine thus obtained is a 55 

5 
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fine, white, microcrystalline powder, readily solu 
ble in water. It is stable at all temperatures up 
to its melting point. 
2-(p-(N-sodium methylene-sulfonate) amino 

benzenesulphonamido) - pyridine, precipitated 
from acetone, forms white microcrystalline par 
ticles melting at 208-210° C., with decomposition. 
It is soluble in water at 37° C. to the extent of 
about 20 per cent, moderately soluble in alcohol, 
Completely insoluble in acetone, ether, benzene, 
chloroform and ligroin. This compound is a 
weak reducing agent and may be determined 
quantitatively by titration with acidified per 
manganate, which it decolorizes. With alkali 
earth metal salts and with heavy-metal salts, it 
forms insoluble or slightly soluble crystalline 
Compounds. 
The tolerance of experimental animals to 2 (p- 

(N-sodium methylene-sulfonate) aminobenzene 
sulphonamido)-pyridine is good. Mice will tol 
erate daily injections of 1.5 grams per kilo of 
body weight over a prolonged period. When mice 
are infected with 100 lethal doses of a virulent 
culture of pneumococci, 50 per cent recovery is 
obtained in these mice by the daily administra 
tion of 0.5 gram per kilo of body weight, in four 
equal injections. Orally, the maximum tolerance 
of this compound in mice is about 4.0 grams per 
kilo of body weight. 
The new compound, 2-(p-(N-sodium methyl 

ene-Sulfonate) aminobenzenesulphonamido)-pyr 
idine, has a comparatively low toxicity in human 
therapy, being four-fifths as toxic as the sodium 
methylene-sulfonate derivative of sulfanilamide. 
It has good chemotherapeutic specificity against 
pneumococcic, streptococcic and gonococcic in 

For therapeutic use, 2-(p-(N-sodium methyl 
ene, sulfonate) aminobenzenesulphonamido). 
pyridine can be compressed into tablets for oral 
administration, in which the drug's marked solu 
bility and rapid absorption by the blood stream 
are advantageous. It may be distributed as a 
powder in weighed amounts into evacuated 
ampus to be dissolved in sterile water immedi 
ately prior to injection. A solution of the drug 
may be directly prepared, packaged and steril 
ized, for parenteral use, as Example 2 describes. 
The compound. 2-(p-(N-sodium methylene 

Sulfonate) aminobenzenesulphonamido) - pyr 
idine is miscible and compatible with serum in 
all proportions and may be administered par 
enterally in admixture with type-specific anti 
pneumococcic serum. In such a use, it is im 
portant that the type of the causative pneu 

  



2 2,305,360 
mococcic organism should be determired before 
the combined theasy is instituted, since the ada 
Yninistration of a 2-sulfalflylamidiopyridine con 
pound may interfere with Ebsequent pneu 
Inococcus split in typings. 
When 2 (p-(N-sodium nethylene-sulfonate) 

aminobenzenesulphonamido)-pyridine is reacted 
with a 2., shi, giarity of oncentrated 
aqueo is or siciitiig six in hydroxide, the di 
sodiuin sail is obtained: 

r a N !-NNaso-C)-Nhich, so one 
This compound is 2-(p-(N-sodium methylene-sul 
fonate) aminobenzenesulphon (N' - sodium) 
amido)-pyridine, it is precipitated from acetone 
as a white, arophous compound, melting at 
236-240° C., with decomposition, readily soluble 
in Water, moderately soluble in alcohol, insoluble 
in acetone, ether and other tyrganic solvents. 
Cheinically and pharmacologically, it closely re 
sembles the monosodium salt described in the 
foregoing. 
Although this disodium sait is too alkaline for 

parenteral adulinistration, it may be given by 
mouth or, in solution, by rectural. A solution of 
the disodium salt, suitably adjusted to pH 7.5, 
Inay be admixed with type-specific anti-pneu 
Inococcic serun, for parenteral administration. 
The pi of a freshly prepared 0 per cent solu 

tion of 2-(p- (N-Sodium. Inethylene-Sulfonate) 
aminobenzenesulphonamido)-pyridine is about 
5.6. The pH of a freshly prepared 10 per cent 
solution of 2-(p- (N-sodium methylene-sulfonate) 
aninobenzene-sulpho (N'-Sodium) amido) pyre 
idie is about it.0. Each of these compounds 
may be adjusted to p. 7.5 (the pH of the blood) 
aid will remain stage whea Bo adjusted. 

ifier the iisodigin salt is reacted with an 
equivalent, giantity of 50 per cent, acetic acid or 
aiiuzie iiii aera, acid, tie free acid is fossines: 

N 
NHSO- N.C.S.O.OE !-Nasor-C- 

This compound is 2-(p-(N-methylene-sulfonic 
acid) aminobenzene Sulphonamido)-pyridine, 
obtained fron its aqueous solution as white, 
azorphous particles neiting at 216-220 C., with 
decognposition. When heated with strong min 
eral acids, this compound yields sulfapyridine, 
formaldehyde and sulphur dioxide. This acid 
is soluble in caustic alkali solutions, moderately 
soluble in water and alcohol, and insoluble in all 
other organic solvents. It is useful as the parent 
substance of the foregoing monosodium and di 
sodium derivatives and of alkaline earth, heavy 
inetai, and organic salts. 
The following examples are given by way of 

illustration and not of limitation, as it is obvious 
that, certain modifications may be made in the 
steps of these processes, and in the kinds and pro 
portions of the materials employed, without de 
parting from the spirit and scope of the inven 
tion and the purview of the claims. 

Ecample 1 
To a solution of 75 grams of 40 percent form." 

aldehyde solution and 105.0 grams of chemically 
pure sodium bisulfate in 2 liters of water is added 
250.8 grams of 2-sulfamilylamidopyridine pow 
der. The nitrare is heated on the boiling Water 

bath with constant stirring £or syo inours a 
ther filtered for 2, Sri Si aro, gi SS 
precipitate. The hos, altrate is evaporated 
liter under vacuur), chiled agidly to rooi, 2. 
perature and added to 50 iters of acetone 
copius white precipiate that for is on st & 
is filtered off, wasned gith acetone and drieg: iia 
Yaculo. Act 34 ga:S 33 2-(p-(N-sodity. 
methylene a sulfonate) arninobenzenesLiech 
amido)-pyridine is his obtained. 

ECaitage 2 
into a large, hard-glass Erlenmeyer-type flask 

is placed 4000 cc. of distilled water, 137 graz is to 
a-sulfanillylamidopyridine and 88 grams of so 
diurn formaldehyde-bisulphite (analyzing 

O.C.H.a.SC2C NaHC) 

A funnel is placed in the neck of theiask aa 
contents are heated to boiling. Spatieriig. 3;2. 
occur, but uSS is avoided as the raterials is 
posited on the walls of the ilias: : 
Wassed back into the sci.si.33; y 
Stean. 

After boiling gently for 5 is 20 inities, s, 
clear Solution is obtained, he firei is 
noved and boiling is contined for 53 hites 
longer. The volume of the hot solu%ior yiii show 
be about 1800 to 1850 cc. and its pH 5.8 to 5... 

of the Solution is broughi, tip o 2 lities Y: 
tilled water. The fiask is stoppered Yiti 
of sterile ion-absorbent cotton and silo'sfe 

s 

e.g. 4 

ture for an hour. 
The slight amount of unreacted 2-sulfaniyi 

anidiopyridine that forns on standing is literad 
of 3rd tile clea", alraos, coitiess faitrate is 
tributed into sterile 2:31 " ris 

... " 

hot, and so in are 3, 
cert, Solition of 2... (2) (j. 
fossae) a raisi che Zazaes:ights, i. 
ready for clinical use. 

Eacample 3 
52 grans of anhydrcus sodium sulfite is dis. 

Solved in 800 cc. of water. To the resultan, sold 
tion are then added 32.5 grams of 40 per cent 
formaldehyde Solution, 3.5 grams of 36 percent 
acetic acid and 500 grans of 2-sulfanillylamido 
pyridie powder. The mixture is refixed rail a 
clear Solution is obtained, a grain of activated 
animal charcoal is now added, the refixing is 
then continued for thirty minutes, and tas hot, 
solution is filtered. The clear, almost coloriess 
filtrate, when cooled to room temperature, has 
a pH of about 7.0. The soilution is now evago 
rated to dryiness is a vacuo. The residue is inst 
extracted with gour successive 200 cc. por 
of cold absolute alcohol. 1 ntil ree of sodius 
tate, Secrystallizsd froix aqueous solution 
cipitation with twenty volumes of acetone, 
tered off, and tried to constant, yeight, 
The White product thus obtained is freely so 

uble in Water &nd, on analysis, is found 
2-(p-n (N-Sodiuin Kinethylene-Sifonate ani 
zeaeSulphonamido)-pyridine. The yield 
to i30 gains. 

Sacample : 
i0,000 t hits of Felton antineumococcic 2-; 

Sie", a fle is iszegi tyith { ... ... : 
20:32, is igg gi& g; 
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methylene-sulfonate) aminobenzenesulphonam 
ido)-pyridine, which has been adjusted to a pH 
of 7.5 with 5 percent NaOH, or with 10 cc. of a 
sterile solution containing 1 gram of 2-(p-(N-SO 
dium methylene-sulfonate) amino-benzene-Sul 
phon (N'-sodium) amido)-pyridine, which has 
been adjusted to a pH of 7.5 with 5 percent Hol. 
The resulting. mixture is slowly injected intra 
venously, and is well tolerated. 

Eacample 5 
One gram of sterile 2-(p-(N-sodium methyl 

ene-sulfonate) aminobenzenesulphonamido)-py 
ridine powder is dissolved in 10,000 units of Felton 
antipneumococcic rabbit serum. The powder dis 
solves freely in the serum. Precautions are 
taken to preserve sterility. The resultant solu 
tion is slowly injected intramuscularly or intra 
venously after it has been determined that the 
patient is not allergically sensitive thereto. 

5 

I claim: 
1. Compounds having the formula: 

in which X and Y are taken from the class con 
Sisting of hydrogen and sodium, and in which Y 
is sodium when X is sodium. 

2. 2-(p-(N-Sodium methylene-sulfonate) ami 
inobenzenesulphonamido)-pyridine. 

3. 2-(p-(N-sodium methylene-sulfonate) am 
inobenzenesulphon (N'-Sodium) amido)-pyri 

l3 dine. 4. 2-(p-(N-methylene-sulfonic acid) anno 
benzenesulphonamido)-pyridine. 

JONAS KAMLs. 

  


